The propagation of nonlinear waves in one dimensional space, unsteady and compressible flow in Darcy-type porous media is analyzed. It is assumed that the weak discontinuity propagate long the characteristic path using the characteristics of the governing quasilinear system as the reference coordinate system. Evolution equation in the characteristic plane is derived. As an application of the theory the breaking point at the wave front is determined. It is assessed as to how the porosity of the medium affects the process of steepening and flattering of acceleration waves with planar, cylindrical, and spherical symmetry. The critical amplitude of the initial disturbance has been determined such that any compressive disturbance with initial amplitude greater than the critical one always grows into a shock wave, while the initial amplitude less than the critical one always decays.
Introduction
The propagation of nonlinear travelling waves in porous media has received considerable attention, during the past few decades, due to its applications in geophysics, mining, oil exploration, etc. The problems of linear wave propagation in porous media have been analyzed in " Morse and Ingard (1968) " and " Pascal (1986) ". In gas dynamics, the system of Euler's equations representing the conservation of mass, momentum and energy for perfect gas in Darcy-type porous media are used to analyze the problem of nonlinear waves propagation "Nield and Bejan (1999)". Growth and decay of acceleration waves in porous media have been studied by Jordon " Jordan (2005) ". The properties of * Email-msingh.rs.apm@itbhu.ac.in compressible gas flow in a porous have been examined in " Ville (1996) ". " Hsiao (1999)" analyzed the initial value problem for the system of compressible adiabatic flow through porous media in the one space dimension with fixed boundary condition. " Pan (2006) " conjectured that Darcy's law governs the motion of compressible porous media flow in large time adiabatic flow. " Jeffrey (1976) " studied the quasilinear hyperbolic systems and wave. " Boillat and Ruggeri (1965) " developed the interaction between a shock and acceleration waves in the ideal gas. The evolution of weak discontinuity waves in selfsimilar flow and secondary shock formation with point explosion model have been analyzed by Virgopia and Ferraioli in "Virgopia and Ferraioli (1982) ". " Ram (1978) " studied the growth and decay of acceleration waves in radiating gas. "Pandey and Sharma In the present article, the characteristic coordinates are used to analyze the nonlinear wave's propagation in a fluid that saturates a fixed, rigid, homogeneous and isotropic porous media. The effect of pores in the flow region has been incorporated using the Darcy law given as follows "Nield and Bejan (1999)"
where P is the intrinsic pressure, u is the velocity vector, K ,  , and ) 1 (  are the positive constants denote the permeability, dynamic viscosity and porosity, respectively. Also, the filtration velocity vector  is related to the intrinsic velocity vector u by the
In fact, Darcy law is equivalent to a body force term.
To the best of our knowledge, such an analytical description of a complete history of acceleration waves has not been studied previously in Darcy-type porous media. "Ram (1978)", "Boillat and Ruggeri (1965)" have developed a theory for one-dimensional satisfying the Euler equations, in order to achieve a detailed comprehension of the consequences of the compression waves steepen into shock and expansion waves relax.
This paper brings out some interesting features of the evolutionary behavior of acceleration waves in a Darcy-type porous media.
Governing equations
The governing equations for a viscous, compressible and homogeneous fluid flowing in a fixed, rigid, non-thermally conducting and isotropic porous medium of porosity  and permeability K can be written as
where  denotes the gas density, u is the velocity, p represents the pressure, e is the internal energy,  denotes the specific heat ratio, t is the time and x is the spatial coordinate. Here m takes values 0, 1 or 2 for planar, cylindrical and spherical symmetry, respectively. The subscripts denote partial differentiation unless stated otherwise.
The internal energy of an ideal gas is given by ()
where s is the entropy which is constant along the particle's path.
Evaluation of the weak discontinuity
To study the nonlinear effects on the wave pattern, we introduce a new coordinate system ( , )
 , where  is constant along the outgoing wave
rt the plane, if it originate at time ' t  = .  is a particle tag so that  is constant along the particle path
rt the plane. If the wave front transverse a particle at an instant t  , these particles and its path are labeled by
Each pair of values ( , )
 there is a corresponding pair ( , ) Further, the gas is homogeneous and at rest ahead of the wave front, Eq. Introducing the non-dimensional variables 
Eq. (3.17) is a first-order linear ODE whose solution is given by 
Results and discussion
In this paper, we have analyzed with evolutionary behavior of acceleration waves in 
Conclusions
In the present article, we have used the characteristics of the governing quasi-linear system as the reference coordinate system to determine an exact solution of the equations that describe an unsteady planar, cylindrical and spherical symmetric flow of Darcy-type porous media. The evolution of weak discontinuity in a state characterized by the exact solution is obtained. The analyses show that the rate of steepening of compression wave into a shock wave of Darcy-type porous media is slowed down as compared to ideal gases and expansion wave is relaxed in both an ideal gas and Darcy-type porous media. 
